Abstract. The aim of our study is to build a predictive model using data from survey studies. As the predictors were mostly qualitative variables, we applied an extension of PLS method. This work responds also to the need expressed by the Atsinanana agricultural region of Madagascar to strengthen the decision-making process in the fight against "no-self-sufficiency in rice" and the poverty in this locality.The study consists of constructing a simple scientific tool to improve the comprehension and to explain the links between permanent poverty and the main socio-economic factors: schooling, illiteracy, fragmentation of land, insecurity, isolation, demography) and to make effective the measures taken.The data is a random sample from a database collected in the 82 rural communes of Atsinanana by the students of the University of Toamasina and from the Campus Paysan project. We propose a Partial Least Square regression model of rice self-sufficiency.This study has helped to update the information on the subject and to deepen the knowledge on the issue. It is part of a search for improvement of statistical prediction methods by the PLS regression. We worked mainly with free software R.
Introduction
In this 21st century, the poverty rate is more than 70 % (Dabat et al., 2001) . A situation has degenerated, as described in the 2016 World Bank report, which indicated for the principle Island, an alarming poverty rate of 92 %. Most of these poor people live in rural areas, depend on agriculture for their survival and are not self-sufficient in staple food, rice
(UPDR-FAO-CIRAD, 2001).
In Madagascar, rural households face the scourge of widespread poverty. The enclaves of prosperity are rare. Studies have shown a certain correlation both between poverty and selfsufficiency in rice (Dabat et al., 2001 ). Experts pointed out that the country has potential in terms of rice production but it's handicapped by the lack of control over the means of production.
In December 2017, Madagascar was on the verge of a socio-political crisis related to rice.
Domestic production was in sharp decrease. The market price has seen an extremal peak of 2450 Ar / kg = 0.78 euro, with a smic* equals 35 euros, and an average consumption 200 kg / year / Malagasian.
Questions have been raised: how to make Malagasy rice farming efficient? How to deal with this peasant hysteresis in terms of rice self-sufficiency?
The following two previous studies represent a real interest. These questions represent the basis of our study focused mainly on rice farmers in the eastern region of Madagascar, formerly well-off and dynamic.
We collected, processed and analysed data on the peasantry of the Atsinanana region and sought to build a model explaining the rice self-sufficiency of rural households by projection on latent structures.
Data collection
We used data from two sources: We applied a probabilistic approach, the cluster sampling. From the 82 rural communes of the Atsinanana region, we drew a random sample of 3 communes from which we sent to all households practicing irrigated rice a questionnaire to be completed face-to-face.
We recorded an average return rate of about 35 % covering about 150 people, or around 30
households.
The variables measured are the income (or wealth) of the household in a year, the area harvested, the size of the household, the number of children (schooling, out-of-school), rice production, the level of self-sufficiency in rice, index of family literacy, landlockedness, isolation, security, ...).
Partial least square regression (PLS)
In fact, prediction problems often face the phenomenon of multicollinearity. PLS is a method which performs to explain a set of Y target variables by a set of X predictors, using a construction-iterative process (Wold et al., 2001 ) that produces two sets of synthetic variables.
 One (tk)k, k < min (card (X), card(Y))+1 from predictive variables, two by two orthogonal.
 The other (un)n resulting from the predictive variables Y, on which the condition of orthogonality is not necessary.
The point of articulation of the iterative process is to group at each step the pairs (tk, uk) such as Max cov (tk , uk). These (tk, uk) we call "pls components" or latent structures.
The coefficients of the linear combination are chosen in order to better summarize the explanations for a better explanation of the target Y.
This implies:
We perform a model of simple linear regression of y on t1
is the residual vector.
Then:
The translation to a matrix writing gives us.
Step 2: We construct the second component pls t2, uncorrelated to t1, which explains the residual y1 by a linear combination of xij regression residuals xj variables on t1.
The procedure is identical to that of step 1 to have (t2, w2, c2 , a2).
Step k: This procedure can be continued by iteration on the residuals. The number k of pls tk components to retain is determined by cross-validation.
Treatment and comments
Our comments are based on the indications of work of Tenenhaus (1998 Tenenhaus ( , 2001 ) and Chavent et al. (2003) , which will be focused on five pronunciations.
a-Total quality of regression and proportion of explained variance.
The first output of results points out the explicative performance of explicative and target variables in the building of latent variables, the number of which is limited by that of explicative variables.
Nevertheless, for targets, the calculated percentages express the explicative power of the model.
As part of our study, the first both constructed latent variables explain only 65.84 % of the information brought by all explicative variables. What implication for the four remaining latent variables with only 34.16 % of information.
This first result also shows that the model is of a rather good quality 72.74 % changeability of targets. Therefore, our research question on poverty is explained by explicative variables. If both first latent variables are kept, this performance is still equal to 67.17 %.
Let us note that, the consideration of all latent variables identifies this performance with coefficient of determination R 2 of the linear regression. In our case, R 2 = 0.72.
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c-Sense of links and weight of variables
Loadings bring the sense of links in the logic of correlation sign. We think here that the upper absolute value 0.40 indicates a significant correlation. On the other hand, the weight of explicative variables indicates the role of each variable in the explanation of six Pls components. We can see that it's a duplication of X-loadings.
Variable importance in projection (VIP)
VIP indicator indicates the important level of explicative variables in the explanation of the target.
 VIP ≥ 1, high level of explanation.
 VIP < 0.70 + coef( regress) ~ 0 , less importance.
In the case of our study, we have aggregated the VIP indicators as shown in Table 2 . We can notice that, every column gives an account of the evolution of the role of corresponding attribute. The evolution of stocks in horizontal shows the influence combined by the Pls components. In our case, we kept 6 Pls components. We see easily across Pls component, the
evolution and weight of 3 variables (Alphabetisation indicator, Enclosed and insecurity, Exploited area).
At the same time, the irrelevance of variable of schooling indicator is determined. This study has perhaps brought a partial explanation of the inflexible rate of descholarisation" recorded in Madagascar and it, in spite of efforts and plans of type «ept» (education for all people).
Model of prediction of self-sufficiency in Rice
We arrive at the level which allows us to establish a model of prediction by target and variables.
It can be presented in standardised coefficients form. The second case applies to the variables of origin without any prior transformation. We note that standardization allows an interpretation convenient. It is possible to put attribute themselves in comparison with others by level of standard deviation. Where the form of model : 
Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 48
SelfSufRice
Bibliography

